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Description 

Technical field 

[O0Q1 ] The present invention concerns a process and 
a plant for the separation of undesirable substances 
from alimentary liquids, In particular from wine. The in- 
vention in question is intended to be advantageously 
usecfin the oenology sector for the refinement of wine, 
namely In order to the Improve the organoleptic proper* 
ties and taste thereof or reduce certain components 
which are present in excessive amounts. 

Background art 

[0002] At present, as is known, the wine industry 
makes widespread use of microfiltration plants, or sub- 
micrortlc filtration (ultrafiltration or nanof Juration) plants, 
which use semipermeable membranes generally 
formed by thin polymer films In order to separate some 
components from others. 

[0003] The passage of the wine to be tittered through 
themembrane is usualty obtained by means of mechan- 
ical overpressure. These membrane-type filtration 
plants have major operational limitations In that they do 
not allow the separation of at! the undesirable compo- 
nents, for example because of their dimensions which 
in some cases are excessively small, their polarity or 
their surface tension. These plants, therefore, are suit- 
able only for implementing given filtration processes of 
the type for example described in the patents IT 
1,249,1 87 and IT 1 ,242,866. 

[0004] Moreover, numerous plants based on the prin- 
ciple of (direct or reverse osmosis) are known, said 
plants being able to achieve, by means of a semiper- 
meable membrane, purification of solutions, separating 
a permeated fraction from a retained fraction. Reverse 
osmosis in particular Is a known dual-action process 
which allows, on the one hand, the purification of solu- 
tions, eliminating undesirable substances (for example 
salts) and, on the other hand, the concentration of solu- 
tions, extracting water or other solvent from the initial 
product. 

[0005] In the oenology sector, reverse osmosis Is cur- 
rently used in methods for concentrating wine or fruit 
juices with a low sugar content, as described in the pat- 
ent US 3,979,521 , or in order to extract volatile esters 
with a low molecular weight (such as, for example, meth- 
yl a nth ran Hate) from wine or must, as described in the 
patent US 4,401 ,678, or in order to remove water or a 
more or less important part of alcohol from wine as de- 
scribed in the patents US 4,999,209, US 4,888.189, US 
4,6B1,767, FR 2,653,443, GB 2,133,418, IT 1 ,242,865, 
WO/03902 and WO/08783. 

[0006] A method and an apparatus for the treatment 
of fluids and in particular wine, able to separate a re- 
tained fraction from a permeated fraction in a reverse 
osmosis unit, is also known from the American patent 
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No. US 5,460,685. The latter receives Inside It the un- 
desirable substances such as, for example, the volatile 
acidity components (ethyl acetate and acetic acid) 
which are then removed by means of a subsequent 

£ treatment. For this purpose, the permeated fraction is 
passod through an adsorbent column able to remove 
the acetic add by means of anion-exchange resins and 
the ethyl acetate by means of hydrolysis. 
[00071 With this treatment it Is therefore possible to 

10 purify, of the undesirable substances, the permeated 
fraction which is then reintroduced into the wine, obtain- 
ing a final product which Is substantially devoid of vola- 
tile acidity. Advantageously, this method envisages also 
treating the permeated fraction with a low-temperature 

'5 distillation process in order to remove C0 2 , H 2 S, acetal- 
dehyde or other volatile components. 
[0008] Methods for treating wine in order to lower the 
total acidity by means of Ion-exchange resin columns 
are per se already known and forexample described 

20 and illustrated in the patent US 4,205,092. 

[0009] The processes for separation of undesirable 
substances briefly described hitherto have En practice 
-proved to be unsatisfactory^ terms of performaneer ln 
other words, with these processes and associated 

23 plants it is not possible to select adequately onty the un- 
desirable substances, and therefore inevitably also sub- 
stances - which Instead make a positive contribution to 
the quality of the wine - are removed together therewith, 
. [0010] The document WO-A-930B257 describes the 

30 removal of alcohol from aqueous solutions by pervapo- 
ration with substantially pure water as extraction liquid. 

Disclosure of the Invention 

35 [0011] In this situation the task underlying the present 
invention is to eliminate the drawbacks of the above- 
mentioned prior art by providing a process and a plant 
for the separation of undesirable substances from ali- 
mentary liquids, in particular from wine, which allow an 

40 improvement in the quality 1 of the product obtained by 
means of an Improved action Involving selective purifi- 
cation of only the undesirable substances. 
[0012] Another object of the p resent invention is that 
of providing a process and a plant for the separation of 

45 undesirable substances from alimentary liquids, in par- 
ticular from wine, which is constructional^ simple and 
operationally entirely reliable. 

[001 3] These and other objects are all achieved by a 
process for the separation of undesirable substances 

£0 from alimentary liquids, in particular from wine, which is 
characterized in that it comprises the operating steps of: 
preparing said liquid to be treated inside a container; 
conveying said liquid to be treated to a filtration unit pro- 
vided with hydrophobic membranes having holes for 

55 trapping gas and able to be passed along, on a first side, 
by said liquid to be treated and, on a second side, by an 
extraction fluid having an alcoholic content substantially 
similar to that of said liquid to be treated and made to 
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circulate in a purification circuit; removal of undesirable 
volatile substances from said liquid to be treated by 
means of evaporat'on and subsequent diffusion thereof 
in the gas trapped in the membranes and consequent 
condensation of the volatile substances on the second s 
side of the membranes, wtth the formation of a contam- 
inated fluid formed by the extraction fluid and the per- 
meated volatile substances and a retained fraction 
formed by the treated liquid purified of the permeated 
volatile substances. 10 
[001 4] According to the invention the said objects are 
also achieved by means, of a plant for the separation of 
undesirable substances from alimentary liquids, in par* 
tfcular from wine] characterized In that It comprises a 
contalnerf or said liquid to be treated, a f litratfon unit pro- W 
vided with hydrophobic membranes having holes for 
trapping gas, first circulation means for conveying the 
wine to be treated through the filtration unit, causing it 
-japs along a first side of the membranes; second circu- 
lation means for causing the flow of an extraction fluid 20 
having an alcoholic content substantially similar to that 
of said liquid to be treated in a purification circuit through 
the-filtration unltrcatising tt to-pass-alohg-the-secondr 
side of the membranes; the membranes removing from 
said liquid to be treated the undesirable volatile sub- 25 
stances by means of evaporation and subsequent diffu- 
sion thereof in the gas trapped In the membranes and 
consequent condensation thereof on the second side of 
the membranes, with the formation of a contaminated 
fluid formed by the extraction fluid enriched with the per- 30 
meated volatile substances, and a retained fraction 
formed by the treated wine purified of the volatile sub- 
stances; the purification circuit supplying by means of 
the second circulation means at least one unit for sep- 
aration of the volatile substances from the contaminated 35 
fluid. 

[0015] This process and this plant allow an effective 
improvement in the quality of the wine treated and are 
particularly suitable for use with wines having an exces- 
sive volatile acidity content 40 

Brief description of the drawings 

[0016] The technical characteristics of the invention, 
in accordance with the abovementioned objects, may « 
be clearly determined from the contents of the claims 
below and the advantages thereof will emerge more 
clearly from the detailed description which follows, with 
reference to the accompanying drawings, which show a 
purely exemplary nonlimiting example of embodiment so 
thereof and In which: 

FIG. 1 shows afunctional logic diagram of the proc- 
ess and the plant for the separation of undesirable 
substances from alimentary liquids, in particular ss 
from wine, according to the present invention; 
FIG. 2 is a schematic illustration of the operating 
principle of the hydrophobic membranes used in the 



process and In the plant in question. 

■ 

Detailed description of a preferred example of 
embodiment 

[0017] With reference to the accompanying figures, 1 
denotes In Its entirety the plant for Implementing a proc- 
ess for the separation of undesirable substances from 
alimentary liquids, in particular from wine, according to 
the present invention. 

[0018] This plant 1 is intended to be used in the food 
industry in general and in particular in the oenology sec- 
tor, in.order to treat a very large numberof different types 
of alimentary liquids. Below, for the sake of simplicity of 
the description, reference will be made only to the ex- 
ample of an oenologEcal product such as wine or wine 
must, without, as a result, the use of this plant with other 
alimentary liquids departing from the protective, scope 
of the present patent. 

[0019] The plant 1 essentially comprises a container 
2 for wine to be treated V, a unit 3 which has hydrophobic 
membranes 4 with holes for trapping a gas G and the 
-functioned structure of-which will be described more - 
clearly below, and first circulation means 6 for causing 
the wine V to flow through the unit 3, causing it to pass 
along a first side 4 k of the membranes 4, 
[0020] The second side 4" of the membranes 4 is in- 
stead passed along by an extraction fluid L which is con* 
veyed by second circulation means 7 Inside a closed 
purification circuit 8. The extraction fluid L consists of a 
liquid solution having an alcoholic content substantially 
similar to that of the wine V which can be obtained, for 
example, as will be seen below, also with a part of wine 
devoid of undesirable substances. 
[0021] The membranes 4, which are of the type mar- 
keted for example by GORE TEX or PALL and already 
known in the industrial sector and in the medical field, 
are hydrophobic, i.e. consist of hydrophobic polymers 
with jsk high molecular weight, generally polypropylene 
or polytetrafluoroethylene, forming a three-dimensional 
structure with pores having a diameter preferably in the 
region of a tenth of a micrometre able to retain inside 
them gas, generally consisting of air. This structure, as 
is known, is impermeable to water, but permeable to 
gases. These same membranes made of hydrophobic 
material (permeation membranes) differ from each gen- 
erally in terms of thickness, permeability to air, diameter 
of the pores, etc. 

[0022] Fig. 2 shows In schematic form a membrane 4 
of the type mentioned above, which is passed along tan- 
gentiatly, on both sides 4\ 4*, by the wine V and the ex- 
traction fluid L, respectively. 

[0023] The passage, from one side to the other of the 
membrane 4, of one or more substances occurs sub- 
stantially in accordance with the principle of (direct) os- 
mosis whereby a semipermeable membrane placed so 
as to make contact with and separate two sol utions hav- 
ing a solute with different concentration allows, in given 
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conditions, the through-flow of solvent from one side to 
th e other of the membrane so as to re-establish an equal 
concentration in the two solutions . 
[0024] In the plant 1 and in the process in question, 
however, the membranes 4 of the type described above 
do not participate directly In the removal of the undesir- 
able substances by means ol a selective action due to 
- their intrinsic characteristic as Instead occurs In the 
case where osmotic membranes a re used* 
[0025] The membranes 4 used in the process and in 
the plant according to the present invention regulate the 
through-flow of the undesirable volatile substances 
which are present in the wine in a greater concentration 
than in the extraction fluid L by means a complex mech- 
anism illustrated schematically in Fig. 2. this mecha- 
nism, which is known per se t envisages the evaporation 
of one or more undesirable volatile substances (for ex- 
ample acetic add, ethyl acetate, acetaldehyde, volatile 
substances with an undesirable odour, etc.) on the first 
side 4' of the membrane 4, the diffusion therefore inside 
the gas Q retained in the pores S and then the conden- 
sation thereof on the second side 4" of the membrane 
4-so-as to-then-be-evacuated by the extraction fluid cir- 
culating in the purification circuit 8. 
[0026] In accordance with the physical principle form- 
ing the basis of operation of the membrane, the through- 
flow of the volatile substances is regulated by the value 
of the partial pressures of the individual components tn 
the two liquids on the sides of the membrane, 
[0027] The action of the membrane 4 basfcal fy results 
in the formation of a contamlnatedf luid L\ which is com- 
posed of the extraction fluid L enriched with the volatile 
substances which have passed through the membrane 
4, and a retained fraction composed of the treated wine 
V 1 purified of the volatile substances. 
[0026] At this point, in accordance with the diagram 
of the pfant illustrated in Fig. 1 , the contaminated fluid 
L' which advances in the purification circuit 8 is made to 
pass through a separation unit 9 having the purpose of 
eliminating the volatile substances and regenerating In 
this way the extraction fluid L 
[0029] Advantageously the separation unit 9 may be 
formed by means of an anion -exchange resin filtration 
column {as indicated En Fig. 1) particularly suitable for 
removing acetic acid and/or ethyl acetate by means of 
basic sites having an electrostatic action with for exam- 
ple NH3+ groups. Alternatively or In parallel the contam- 
inated fluid L' may also be sent to a distillation column 
(not shown since it is of a type known per se) In order 
to extract acetaldehyde, or H 2 S, or certain volatile esters 
responsible for unpleasant aromas. Obviously, the pu- 
rification of the contaminated fluid may also be obtained 
by means of filtration processes involving ton-exchange 
resins or using other methods such as adsorption onto 
polymers, extraction with solvents, or the like. 
[0030] The present invention also relates to a process 
for the separation of undesirable substances from ali- 
mentary liquids - in particular able to be implemented by 



means of the plant 1 described above - which is illus- 
trated In the accompanying Fig. 1 . 
[0031} Operationally speaking, it comprises accord- 
ing to the invention the steps of preparing the wine V to 

s be treated inside the container 2, subseq uent conveying 
of a flow of this wine V into the unit 3 described above 
and consequent removal therefrom of the undesirable 
volatile substances by means of the passage of the said 
substances through the hydrophobic membranes 4 in 

10 the manner described above. These steps thus result in 
the formation of a contaminated fluid U composed of the 
extraction fluid L and the undesirable volatile substanc- 
es and a retained fraction formed by the treated wine V 
purified of the said undesirable volatile substances. 

is [0032] At this point, the final step of re-introduction of 
the treated wine V into the container 2 follows. This cy- 
cle is repeated until inside the container, there is a con- 
centration of the individual undesirable substances 
which is sufficiently low, for example less than a prede- 

20 termlned chreshold value. 

[0033] Advantageously, in accordance with a further 
characteristic feature of the present process, the con- 
taminated fluid L 1 is again subjected to a-slep involving 
conveying into the separation unit 9 indicated above, 

25 where ft undergoes a step involving removal of the un- 
desirable volatile substances. This is then followed by 
a step involving re-introduction of the regenerated ex- 
traction fluid L inside the purification circuit 8, 
[0034] The step involving removal of the volatile sub- 

30 stances from the extraction fluid L may be obtained by 
means of an ion-exchange process or by means of a 
distillation process. 

[0035] The invention thus conceived therefore 
achieves the predefined objects. 

35 [0036] Obviously, during its practical realisation, the 
invention may also assume forms and configurations 
different from that illustrated above without thereby de- 
parting from the present scope of protection. 
[0037] Moreover, all the details may be replaced by 

40 technically equivalent elements and the dimensions, 
forms and materials used may be any according to re- 
quirements and in particular both plastic and metal may 
be used, 

45 

Claims 

1 . Process for the separation of undesirable substanc- 
es from alimentary liquids , in particular from wirie/ 
50 characterized in that it comprises the following op- 
erating steps: 

preparing sard liquid to be treated (V) inside a 
container (2); 

55 - conveying said liquid (V) to be treated to a unit 
(3) with hydrophobic membranes (4) having 
holes (5) for trapping gas (G) and able to be 
passed along, on a first side (4'), by said liquid 
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2, 



to be treated (V) and, on a second side (4"), by 
an extraction fluid (L) having an alcoholic con- 
tent substantially simitar to that of said liquid (V) 
to be treated and made to circulate inside a pu- 
rification circuit (&);' 

removal of undesirable volatile substances 

* 

from said liquid to be treated (V) by means of 
evaporation and subsequent diffusion thereof 
In said gas (G) trapped in said membranes (4) 
and consequent condensation of said volatile 
substances on said second side (4') of the 
membranes (4), with the formation of a contam- 
inated fluid (V) formed by said extraction fluid 
(L) and by the permeated volatile substances, 
and a retained fraction formed by said treated 
liquid (V 1 ) purified of said permeated volatile 
substances. 

Process according to Claims characterized In 
that said liquid is wine and that it also comprises 
the step of re-Intro duclng said treated wine (V) into 
said container (2). 



that said membranes (4) consist of hydrophobic 
polymers with a high molecular weight, such as 
polypropylene or potytetraf luoroethylene . 

s 9. Plant for the separation of undesirable substances 
from alimentary liquids, in particular from wine, 
characterized in that it comprises: 

a container (2) for said liquid to be treated (V); 

10 - a unit (3) having hydrophobic membranes (4) 
with holes for trapping gas (G); 
first circulation means (6) for conveying said liq- 
uid to be treated (V) through said unit (3), caus- 
ing it to pass ala ng a first side (4') of said mem- 

« branes (4); 

second circulation means (7) for causing the 
flow of an extraction fluid (L) having an alcohol- 
ic content substantially similar to that of said liq- 
uid to be treated (v), Inside a. purification circuit 

so (3) through said unit (3), causing ft to pass 

along the second side (4") of said membranes 
(4); 



3. Process according to Claim 1, characterized In 
that it also comprises the steps of; 2s 

- conveying said contaminated fluid (L') into a 
separation un it (9) by means of said purification 
circuit (8); 

removing said volatile substances from said 30 
contaminated fluid (L'J with consequent regen- 
eration of said extraction fluid (L); 
re-introducing said regenerated extraction fluid 
(L) Into said purification circuit (8). 

35 

4. Process according to Claim 1 , characterized in 
that said undesirable volatile substances consist of 
one. or more components contained in the family 
comprising: acetic acid, ethyl acetate, acetalde- 
hyde, sulphur dioxide, sulphurated organic com- *o 
pounds or other undesirable volatile compounds. 

5. Process according to any one of the preceding 
claims, characterized In that said extraction fluid 

(L) consists of wine devoid of said undesirable sub- « 
stances. 



said membranes (4) removing from said liquid 
to be treated (V) said u ndesirabte volatile substanc- 
es by means of evaporation and subsequent diffu- 
sion thereof In the gas (G) trapped in said mem- 
branes (4) and consequent condensation thereof 
on said second side (4") of said membranes (4), 
with the formation of a contaminated fluid (L 1 ) 
formed by said extraction fluid (L) enriched with said 
permeated volatile substances, and a retained frac- 
tion (V) formed by said treated wine (V) purified of 
said volatile substances; 

said purification circuit (8) supplying by 
means of said second circulation means (7) at least 
one unit (9) for separation of said volatile substanc- 
es from said contaminated fluid (!_'), 

10. Plant according to Claim 9, characterized in that 
said separation unit (9) consists of an ion-exchange 
resin filtration column - 

11. Plant according to Claim 9, characterized In that 
said separation unit (9) consists of a distillation col- 
umn. 



6. Process according to Claim 3, characterized in 
that said step of removing said volatile substances 
from said contaminated fluid (U) is obtained by so 
means of ion exchange, in particular anion ex- 
change. 

7, Process according to one or more of Claims 1, 2 
and 3, characterized In that said steps are repeat- S5 
ed cyclically. 



12. Plant according to Claim 9, characterized In that 
said separation unit (9) consists of an ion-exchange 
resin filtration unit or a unit for adsorption onto pol- 
ymers, 

13. Plant according to Claim 9, characterized in that 
said membranes (4) are formed by hydrophobic pol- 
ymers with a high molecular weight, such as poly- 
propylene or polytetrafluoroethylene. 



8. Process according to Claim 1, characterized in 



14. Plant according to Claim 9, characterized In that 
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said purification circuit (8) Is a closed circuit. 



Patentansprttche 

1, Verfahren zur Trennung von unerwiinschten Stof- 
fen von fIGsslgen Nahrungsmtttelri, Insbesondere 
von Wein, dadurch gekennzelchnet, dass es die 
folgenden Aitoeltsschritte enthait: 

Vorbereften der zu behandelnden Flusslgkelt 
(V) in eineni Behalter (2); 
Fordern der zu behandelnden Flusslgkelt (V) 
zu einer Einheit (3) mtt hydrophoben Membra- 
nen (4), die Ldcher (5) zum EEnschlleGen von 
Gas (G) haben und die so ausgelegt sind, dass 
auf einer ersten Seite (4*) die zu behandelnde 
Flusslgkelt (V) und auf einer zweiten Sette (4") 
eln Extraktionsf f uid (L) vorbetgeleitet ward, das 
einen Alkoholgehalt hat, der im wesentlichen 
ahnlich demjenlgen derzu behandelnden Flus- 
slgkelt (V) 1st und das innerhalb eines Relni- 

gungskreislaufs (8) zirkufiert-wird^- - -- -- 

Entfemen von unerwunschten flOchtigen Stof- 
fen aus der zu behandelnden FfGsslgkelt (V) 
mittets Verdamplung und nachfolgender Diffu- 
sion derselben fn das in den Membranen (4) 
elngeschlosse.no Gas (G) und nachfolgender 
Kondensation der flOchtigen Stoffe auf der 
zweiten Seite (4 N ) der Membranen (4) unter 811- 
dung eines verunreinigten Fluids (L 1 ), das aus 
dem Extraktionsf luid (L) und den permeierten 
flOchtigen Stoffen geblldet wird, und einer zu- 
rOckgehaltenen Fraktion, die ausderbehandel- 
ten Flussigkeit (V) geblldet wird, die von den 
permeierten flOchtigen Stoffen gerelnlgt 1st 

2, Verfahren nach Anspruch 1, dadurch gekenn- 
zelchnet, dass die FIQssigkelt Wein 1st und dass es 

. ferner den Schrltt des RQckf uhrens des behandel- 
ten Weines (V 1 ) in den Behalter (2) enthait 

3, Verfahren nach Anspruch 1, dadurch gekenn- 
zelchnet, dass es ferner die Schritte enthait: 

- Ffcrdern des verunreinigten Fluids (L 4 ) in erne 
Trennungseinheit (9) mrttels des Reinigungs- 
kreislaufs (8); 

Entf emen der flOchtigen Stoffe aus dem verun- 
reinigten Fluid (L 1 ) rnit der nachfolgenden Re- 
generation des Extraktionsf lu Ids (I); 

- WiederelnfGhren des regenerierten Extrakti- 
onsfiuids (L) in den Reintgungskreislauf (8). 



4. Verfahren nach Anspruch 1, dadurch gekenn- 
zeichnet, dass die unerwunschten flOchtigen Stof- 
fe aus einem Oder mehreren Bestandtelien beste- 
hen, die in der Familie enthalten sind, welcbe urn* 
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fasst: Essigsaure, Acetacetat, Acetaldehyd, 
Schwefeldioxid, schwefelige organlsche Verbln- 
dungen und andere unerwGhschte fluchtige Verbin- 
dungen. 

5. Verfahren nach einem der vorstehsnden Anspru- 
che, dadurch gekennzefchriet, dass das Extrak- 
tionsfiuid (L) aus Wein besteht, der die u nerwOnsch- 
ten Stoffe nicht enthait. 

6. Verfahren nach Anspruch 3, dadurch gekenn- 
zelchnet, dass der Schritt des Entfemens der 
flOchtigen Stoffe aus dem verunreinigten Fluid (L 1 ) 
durch lonenaustausch, insbesondere Anionenaus- 
tausch erzieltwfrd. 

m 

7. Verfahren nach einem Oder mehreren der Anspru- 
che 1 , 2 und 3, dadurch gekennzelchnet, dass die 

Schritte zyklisch wiederhoit werdcsrc , 

8 r Verfahren nach Anspruch 1 .dadurch gekenn- 
zelchnet, dass die Membranen (4) aus hydropho- 
ben Polymerenmit einem hohen Molekulargewleht, 
wie z. B. Polypropyien oder Polytetraftuorethylen 
bestehen* 

9, Antage zur Trennung von unerwunschten Stoffen 
von flusslgen Nahrungsmitteln, insbesondere von 
Wein, dadurch gekennzelchnet, dass sle enthait: 

einen Behalter (2) f Or die zu behandelnde FIQs- 
sigkelt (V); 

- eine Einheit (3), die hydrophobe Membranen 
(4) mlt Ldchern zum ElnschlieGen von Gas (G) 
hat; 

elne erste Zirkulatlonselnrfchrung (6) zum F6r- 
dem der zu behandelnden Flussigkelt (V) durch 
die Einheit (3), wobei sie veranlasst wird, an ei- 
ner ersten Seite (4 1 ) der Membranen (4) ent- 
fangzustf&men; 

elne zwefte Zirkufatlonselnrlchtung (7) , urn den 
Strom eines Extraktionsfluids (L), das einen Al- 
koholgehalt hat, der im wesentlichen demjenl- 
gen. derzu behandelnden Flusslgkelt (V) ahn- 
lich 1st, innerhalb eines Reinigungskreislaufs 
(3) durch die Einheit (3) zu veranfassen, wobei 
es veranlasst wird, an der zweiten Serte (4") der 
Membranen (4) entlangzustromen; 

wobei die Membranen (4) aus der zu behandelnden 
Flussigkeit (V) die unerwiinschten flQchtlgen Stof- 
fen mittels Verdampfung und nachfolgender Diffu- 
sion derselben in das in den Membranen (4) einge- 
schiossene Gas (G) und nachfofgende Kondensa- 
tlon derselben auf der zwetten Seite (4 M ) der Mem- 
branen (4) entfernen, und zwar unter Blldung eines 
verunreinigten Fluids (L 1 ), das durch das Extrakti- 
onsfluid (L) gebildet ist, das rnit den permeierten 
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flOchtigen Stoffen angeretchert (st, und efner zu- 
ruckgehaltenen Fraktion (V), die durch den behan- 
delten Wein (V 1 ) gebildet 1st, der von den ffuchtigen 
Stoffen gerelnigt 1st; 

wofcel der Reinigungskrelslauf (8) mittels der zwei* 
ten ZlrkulatforiBelnrichtung (7) mlndestens elne Ein- 
heft (9) zurTrennung der fluchtigen Stoffe von dem 
verunreinigten Fluid (L 1 ) versorgt, 

10. Anlage nach Anspruch 9, dadurch gekennzefch- 
net, dass die Trennungseln heit (9) aus elner lonen- 
austauschharz-Rltrationss.aule besteht 

11. Anlage nach Anspruch 9, da durch gekennzelch- 
net, dass die Trennungseinheit (9) aus elner Da* 
stillatfonskolonne besteht 

12. Anlage nach Anspruch 9, da durch gekennzelch- 
net f dass die Trennungseinhelt (9) aus elner lonen- 
austauschharz-Filtrationaeinheit Oder einer Einhelt 
zur Adsorption an Potymeren besteht. 

1-3r^Anlage-nach-Anspruch-9r<*adufch-gekenn2elch- 
net» dass die Membranen (4) aus hydrophoben Po- 
lymeren mit elnem hohen Moiekulargewlcht, wle z. 
B. Polypropylen oder Potytetralluorethylen, gebil- 
- detsfnd. 

14. Anlage nach Anspruch 9, dadurch gekermzeleh- 
net, dass der Relnlgungskrefstauf (B) ein geschfos- 
sener Kreislauf ist. 



Revendications 

1. Precede pour la separation de substances Indesi- 
rabies de flq tildes alimentalres, en particular devin, 
caracterlse en ce qu'N comprend les etapes ope- 
rate! res suivantes : 

preparer ledlt liqulde a traiter (V) a Nnterleur 
d'un conteneur (2) ; 

transporter ledit liquide (V) a trailer vers une 
unite (3) avec des membranes hydrophobes (4) 
ayant des trous (5) pour preger du gaz (G) et 
capabies d'etre parcourues, d'un premier cote 
(4 1 ), par ledit Mquide a trailer (V) et, d'un second 
c&te (4 M ) T par un fluide d'extraction (L) ayant 
une teneur alcoolique sensiblement similaire a 
celle dudit liquide (V) a traiter etconcu pour cir- 
cular a I'inteneur d'un circuit de purification (8) ; 
ellrniner des substances volatiles indeslrables 
dudit liqulde a traiter (V) par rintermediaire 
d'6vaporation et diffusion subsequente de eel- 
les-ci dans ledit gaz (G) plege dans lesdites 
membranes (4) et condensation resultante 
desdites substances volatiles sur ledit second 
cdte (4 M ) des membranes (4), avec la formation 
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d'un ftulde contamine (L 1 ) forme par (edit f lufde 
^extraction (L) et par les substances volatiles 
filtrees , et une fraction retenue formes par ledit 
jfquide traits (V) purine desdites substances 
5 volatiles filtrees. 

2. Proced6 selon la revendlcatlon 1 , 

caracterlse en ce que ledit liquide est du vin et en 
ce qu'il comprend egalement I'etapede reintrodui re 
10 tedit vln traite (V*) dans ledit conteneur (2). 

3* Proc&tl6 selon la revendication 1 , 

caracterlse en ce qu'il comprend les etapes de : 

is - transporter ledlt flulde contamine (L-) dans une 
unite de separation (9) par rintermediaire dudit 
circuit de purification (8) ; 
el tminer lesdites substances volatiles d udlt flul- 
de contamind (V) avec regeneration r^suitante 

so dudit fluide d'extraction (L) ; 

reintroduce ledlt fluide d'extraction regenere 
(L) dans (edit circuit de purification (8). 

4. Proc6de selon la revendication 1 , 

25 caracterlse en ce que lesdites substances volati- 
les indesirables se composent d'un ou de plusieurs 
composants contenus dans la famille comprenant ; 
I'acide acetique, I'acetate d'ethyie, I'acetaldehyde, 
I'anhydrtde sulfureux, des composes organ iques 

30 sulfides ou d'autres composes volatiles Indesira- 
bles. 

5. Precede seton une quelconque des revendications 
precedences, 

35 caracterlse en ce que ledft flulde d'extraction (L) 
consists en du vin depourvu desdites substances 
Indesirables. 

8, Precede selon la revendication 3, 

■ 

40 caracterlse en ce que ladite etapa d'ellminatfon 
desdites substances volatiles a partlr dudit fluide 
contamine (L 1 ) est obtenue par rintermediaire 
d'echange ionique, en partEculier d'echange anion!* 
que. " 

45 

7. Procede selon l!une ou plusieurs des revendica- 
Uons1,2et3 p 

characterise en ce que lesdites etapes sont repe- 
tees cycliquement. 

50 

8. Procede selon ia revendication 1 , 
caracterlse en ce que lesdites membranes (4) se 
composent de polymeres hydrophobes ayant un 
poids moleculaire eieve, tels que du polypropylene 

55 ou du polytetraftuoroethylene. 

9. Installation pour la separation de substances inde- 
sirables de liquides alimentaires, en particulier de 



7 



13 



EP 1 412 063 B1 



vfn, - 

caracterlsee en ce qu'elle comprend : 

un conteneur (2) pour (edit liquide a trader (V) ; 
une unite (3) ayent des membranes hydropho- 
bes (4) avec desirous pour pieger du ga2 (G) ; 
des premiers moyens de circulation (6) pour 
transporter ledft liquide a trarter (V) a travers la- 
dite unite (3) t pour I'entraTner a passer ie long 
d'un premier cflt6 (4 1 ) de ladite membrane (4) ; 
des seconds moyens de circulation (7) pour en- 
tratner recoupment d'un fiuide d'extraction (L) 
ayant une teneur alcoolique sensiblement sfml- 
laire a celle dudit liquide a trarter (V), a hnterieu r 
d'un circuit de purification (B) a travers ladite 
unite (3), pour PentraTner a passer le Jong du 
second cote (4") desdites membranes (4) ; 

lesdites membranes (4) eliminant dudlt liquide a 
trarter (V) lesdites substances volatiles indesirables 
parPintermediaire d'evaporation et diffusion subse- 
quente decelles-cf dans le gaz (G) piege dans les- 
ditermembranes (4) etcondensation resultantede 
cejles-ci sur ledit second cdte (4") desdites mem- 
branes (4), avec la formation d'un lluida contamlrie 
(U) forme par ledit flufde ^extraction (L) enrich! 
avec lesdites substances volatiles fittr&es, et une 
fraction retenue (V) formee par ledit vin trails (V) 
pu rifle desdites substances volatiles ; 
ledit circuit de purification (8) aNmentant par Tinter- 
mediaire desdits seconds moyens de circulation 

(7) , au moins une unite (9) pour separer lesdites 
substances volatiles dudit fiuide contamlne (U). 

10. Installation sefon ta revendication 9, as 
caracterlsee en ce que ladite unite de separation 

(9) comprend une colon ne de filtration a resine 
echangeuse d'fons. 

11. Installation selon la revendication 9, 40 
caracterlsee en ce que ladite unite de separation 

(9) comprend une colonne de distillation (12). 

12. Installation selon la revendication 9, 
caracterlsee en ce que ladite unite de separation 45 
(9) comprend une unite de filtration a resine echan- 
geuse d'ions ou une unite pour I'adsorption sur po- 
lymeres. 

13* Installation selon fa revendicatton 9, so 
caracterlsee en ce que lesdites membranes (4) 
sont formees par des polymeres hydrophobes 
, ayant un poids moleculaire eleve, tels que du poly- 
propylene ou du potytetrafiuoro&hylene. 

55 

14. Installation sefon la revendication 9, 

caracterlsee en ce que (edit circuit de purification 

(8) est un circuit ferme. 
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